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NPIC/PRDS/D/6-1347 i,

L Wy 1966 i

|

MEMOR-NDUM FOR THE RECORD :
« |
SUBJECT: cccevtance Inspection of the-:hw&s;@ Detector 25X1 A
vor, developed under Contract 25X1A

a8 delivered to the Center on & Uctober '

. . elivery aste was met by postponing & number of delicute 25X1A
sdjustments which should have been made ot the factory, on tie grounds 25X1A

thet they would be distrubed in tyansit. When these adjustments were

made by Foctory personnel after delivery, they cuused other meladjust- i
nents. : i
P Lersonnel worked on the equipment until 19 May 1969 25X A

and corrected zli fanlts except the signal-to-nolse ratic uand the cloud
and shadow rejecticn civevite. These deficliencles are reluted TO &
power amplifier which is too wesk (huving been desizned Tor a smaller
£ilm gate). ~ heavier pover amplifier will be installed under the
eurrent maintenunce contract snd@ the apove faults will be corrected

gt that time.

3. sttached are three gets of test doeuments:

&, 4an outline of the Test Plun, vhieh was followed with
only minor exceptions.

b. A report of preliminery tests made ot the fuctory hefore
delivery of the equipment.

c. 4 report of tests made after equipment was ingtalled and
checked out at the destination.

W, fThere 4re & number of wreas in which the design goals heve not
peen met, Some of these are dne to directed design chenges (such as
CRT rotation) =nd are documented o8 Engineering Chunges in the contruct;
other are the result of changes in adjustments to obtain vetter control i
of certain movements. : i

5, ‘The Chunge Detector provides o convenient methed for the mandnulie
tion, super-imposition, and registration of @ peir of imsges. The j
attaineble resolution is, however, below the specified design posl of
50 line peirs/mm and causes o 1OSS of intormation from extremely high
regciution matericl. This ungatisfactory resolution is due in part to |
the ooy a%gzmﬂmto‘naise retio mow intrcduced in the instroment and to |
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the necessary misplacement of the focusing coil on the CRT, which was

moved to provide space for the CRT rotatien drive. It is recommended

that & replacement (RT with a special focusing coll be installed to

correct this deficiency in resolution, The installution of a heavier

power amplifier, now on hand athwill also aid in increasing 25X1A
regolution., Both of these actions can pe accomplished under the

exiating maintenance contract.

6. After the above deficlencies are corrected, the lastrument
should be thoroughly use-tested by operational photo interpreters to
determine the validity of the change detectlion principle and to Justify
follow~on efforts in this aren, '

25X1A
Development Branch,
Digtribution:
Original codac Fil‘e/DB (#997153)

2 25X1A
| - 25X1A
Attachments: Az Stated
cle
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GHANGE DETECTOR TESTS =- Summary
1. Resolution: L - " 50 lines/mm at max. (40) magnificetion
2. Frame Oounter AOOuraoy:" 250 ft roll with 5.2: or over framea,(} frama

250 £t roll with 2 %" fremes, {5 frames

3, Measurement Accuracy Within Frame: % mm ( approx. 0.61" )

4, Distortion: | Not specified

5. X-Y Movement: Not specified

6. Orientation: 4 90° for esch input fidm
T. Séusitivity: ‘ - ~ Not specified

8, Signal/Noise Ratiot’ ' ": Not specified

9. Shadow and Oloud Rejeotién: Not specified ’
10. Correlation: | First freme: | 2 minutes

Suceeding frames:30 seconds

1l. Durability: | : Not specified

12. Tip and Tilt Adjustmentss Tip x:tﬁgalong flight line
Tilt :145 laterally '

13, Film Transport: _ Slow renge: O to 0.2 IPS ( 1.0 FPM)
Fast renge: O to 24 IPS (120 FPM)

14, Scale Adjustment: : Ratio between images of not more
than 2:1 -

15. Optics: Not 8pecified

16, Human Engineering: Not s]pecified.'

17. Magnification p Min, 5X = Mex. 200Y
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~ . - . TuSTS YOR CHANGE DF
3. MIASUREMENT ACCURACY WITHIN JRAME v
4., DISTORTION ™. "
5 X-Y riovmmm
6. zonz_mrrmmﬁ

| SHADGY AND CLOUD REJECTION.

9. .
'+ 10, OORREIATION (Imsge Matching) «

U OE AmIoRT
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i. Design Coal: 50 lines/mm at maximun magnification. -

5. Method of Measurement: Use the USAF 1951 resolution pattern and
surs resoiution on the screen at nmximum wapgaification and at worvmal
ification., Obtain vesolution at 13 positieons, Record all sigmliicant
Jdizl settinea. Measurements will be made zeparately by three people.
dach will record at least three readings at each positiom. Renestabillty
is Iwnortant.

-, Reauilved Imasery: Standard USAF 1951 rasclution pattern on
4 )

Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010025-6




Approved .FQ;Belease 2002/01/02 : CIA-RDP78B04 747 002600010025-6

2,  I2AME COUNTER ACCURACY
A, Design Goal: TFor 250-foot voll with frame length over 3.5 inchez,
crror less than 1 frame. For 250-foot roll with frame length of 2-1/4 inches,

waxinun errvor of 5 frames at end of roll.

B. Method of Measurement: The zbove linitations are based o 2
maximim ervor of L0l inch in the measurement of frame lengths.

{1) sSet in ths distance from frame tv frame.

(2) Run 2 roll of film through the Change Dotector, counting the
frames, Do this three times for each format slize.

(3} Compare frame counter total with actual number of frames in the
roll,

{4) Repeat this procedure for several format sizes.
C. Ioogery Required: 250-foot rell of fillm with Irames evenly
spaced throushout the roll, square forwat and about G6=inch panocramic size.

(100=fcot rolls could be used. Error should probably be expressed per
100=-foot of £ilw).
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g

3. EASUREMENT ACCURACY WILHIN FRAMA
4. Design Goal: L/4 mm (approx. .01 inch)

Sie

a frama on the film using the crosgsehairs in the Chanse Detector.
for polnts within the noymal square format size and
wa where the film must ba voved acvoss the operture to get f£rom the

Sizst point to the second. Comware these weasuvemente with those taken

o or

also on

a

$. Method of Measurement: NMessure dictance between two poianis on

Lo
tonyg

5y another method of koown high accuracy. Take at leost three weasure-

aants for each distance checked,

usg.

¢, Imagery Requivred: Square grid pattern will be conveneient to
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A. Douizn Goal: Mot specific,

Y. Hethod of Measurement: Put a sqguare grid pattern into the aperture
cisplay it wn thn monitor. The screcn can be photographaed from the
srectest distance practical to wminimize distortions caused by the curved
curfzee of the servess Square grid pattern will alse be photogrephed for
commarison and to chevg ary camera distortions, Alse take megsuremsats
ofif the screen to check distortion. Comparative distortion between the
two channels is important. Put grid pattern in each aperture and show
on screen shimaltaneocusly to check differential distortion., Thaese presenka-
iong can be photopraphed and also measured on the screen, HMHeasurenents
shouid be wmade horizontally and vertically acroas the screen and the
geometyic chape should be checked three times. Any distortiloas should be
counsistent in each chamel,

?

. Imagery Required: Square grid pattern.
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A~Y MOVEMBNT

4. Design Goal: Not specific.

5. Mothod of Measurement: Using couparative cover which 1s centered
different points, check if X and ¥ wmovements are wade properly.

. Imsrery Required: Almost any comparative cover aerizl shoto-

sy will be satisfactory for this,
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o .
.  Design Goal: I 907 for each input film.

28

De Hethod of Megsurement: FYilms of the same avea, oviented in
Ji FRevent &Lrectwn » Will be placed in the two apertures. Since the
imaze in each chamnel can be optically rotated 4 90°, correlation sheuld

avcompiished for any possible differeuces in orvientation of the film.
Yhere are vo speclfic measuremeats to make, Try it usiag 3 or l:- éiffercent
oriectaticas of film, including orilentsatlon in alwost the opposite diveciions,

¢.
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L

7. ESENSITIVITY
A. Dasign Goal: TWot specified.

5. iderthod of Measurement: Measure the gensitivity of the Change
fovactor to small differences in gray levels. Two or three gray scales
z;:..i? ba copied cn transparencies. Donsitometer values will be mieasured

for czch gray level. Hach scale com De correlated with a duplicate of
& Doie '*Mie and will indicate 1o chansea. Scales can be ghifted
nu:;;iiy so one gray level is overlaying encther gray level. This should
sacw as & change if the sensitivity to suall differences in filam den-
: se cbgervations will be recorded.
ght to

davker densitlies will

ity is sufficient, Denslty values for th
cur <iffereant ona-step differences from 1
be chacked.

l-‘-ﬂl

sl

2. Imagery required: Cray scales on £ilm,
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8. CIGNAL/HOISE RATIO

of HMoasurencnt: Use oscilloscone ta measure tha ampiltude
@ Vi -ifj'ml‘. Heacuve omnlitude of both the slpenal and the noine,
pesk o puak. Qomnute the rotio

s

slre area will

1 T goveral aress and
: veas (Fllm with high base d@nait}; will give nore
-0 wil l vary with the contvact. o standardisze, use block
ig highest then. Measure the value five times.

i
!.> ey

Ce  Imagery Requ;r&d. Zlack on white ket pattevn.

There arge sevardl ‘.‘eabad of measuring S/H rat
con s crably depending on the method, contrast, bas
measured by _..).; {root mean square) method is about 2.8 times
cutained by the wcar«ta—pcaa method.

io, The value
2 density. S/W

b8

th,, YA
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A. Decica Coal: Hot specific.
e Fethod of YMoasurvement:

£1
3

fantd
7"

22 LOT Sﬁva\h»

oMg 2%

!
ays true.

on of rhadow and ¢ioud 4if
11y desnirable a5 these QLf
uitry has been incorporaiad
or br :.QA'
canexally the darkast
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iffevences beiﬁf; iﬁ“)“"]t‘
forences are usuzlly noet

L oto Melin® nuy hanges daziog
A G ao“La for

- o

ar L
oy

- . i
;.'»“:4-“ a8 Ox

. altbough

{Z Put compavative cover with shadow differences into the
ancriures. Display the changes withoui any 2lisping., Thom adiust
gf*? gne level ;o shadow differences sre eiiminated. Check on the effect
this s on other changoes.
¢y Check this using Mavevage' photogwaphy vhere the cround fea
are wot very davlk and also where very dark features are prasent, such &8
irricated fields ia arvid aveas at certain times of the yeav.
{2y Also put compurative cover with clouds on ong set fato ?%é
curea. Display the changes without amy clisping. Then adjusg Cingina
so the "white cloud differences ave eliiminated. Check on the clfec

this has on other changes.

1} Compayative cover with ”novmaL

tha Gaiyrknﬁ

pfocGSf.

LY range of grey scales; no
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10, CORREIATION

Lo Dosign Goal:

{1y 2 minutes for first frame (waximum),
{23 30 seconds per Lrame {worst casc) after ficst frame.

s

-, iicthod of Measurswment: Put comparative cover iznto Change

Tetector. Initial approxizate alicmment is performed warmally, while
iewing the two scenes on the mounitors. Tilt and focus adjustuents
sust be made. Then final corvelation can be wade sutomatically. Ou

the following frames, aligmment will probably be close enough so these
manual steps will not be pecessary. Heasure the time requived to mak

the initiel orientaticn and corvelaticn end also check tha subsequent
without the initial manual alignwent that is generally required
it frame., Tiwe required for eorr&latian myy vary with degree,
snces in the two sets of Imagery, quch seasonal changes, dif-
wositions of cameras, amount of averlan, and tip and tilc
i Such diffcrences will be recorded for each test. Time should,
dﬂWCf&T, consistently be within the design goal. Cheek at least six timas.

. Imagery Requived: Comparative cover of sevex ral sltes with variocus
velarions of orientation, scale, and overlap.,
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the Change Detector be oble
aLlo vevicd of tiwe, for an houw

3o Hethiod of Measurement:

dg will Be lernt on the opevation of the Change
3 c*:aizx ng and testing erograma. Hoep the Change oo
sting for & Iour for two days during this tlose. Time of
iuve of ony component will be recorded.

{2y {(btain from-or fue manufackuyer what ;
‘s of the CRT is. Obtawn tae normal chavacteristics of the G um. the
offect on its life if it is operated continuously or iatermlitently.

C. Iuwagery Required: Any rolls of comparative cover.

Approved For Release 2002/01/02 : CIA-RDP78B04747A002600010025-6

25X1A



Approved FagRelease 2002/01/02 : CIA-RDP78B0474#A002600010025-6

iz. . TIZ ANS TILT ADJUSTMIWLS

A. Desipa Goal
LB O i . S "
sl = = 57 slong Filght line
LRI 2 !"0
Jilp - 4 50 laterally

vy .

e athod of Measurement

{1} Chack to fu,-ssw sure this manual control works nrorerly
e

i all fouwr dirvcetilous.

»

{&) lYeasure the anple when the movement f¢ at 16z maxinum
io tue four divections.

-

{3} Check the cffect of ¢ ir and tilt on covrelation and on tho
shange display.

cquived: Teet pattern with phote taken vertically and
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3 e AR
i5.  LIL3 TRANDEORT
.

- ey s
A. Dosion Goal, two speed raniesi

O Eo W2 i‘z/:::cz: {L.0 fefm

5 5

O oto 26 dnfsee (120 fo/iing

) o Y -
Se ilzthod of Testling:

A H % ¥ b 37 & 2% g G 4
{1y Slow Gonge - Run 10 feet of filn at mamime spoed; should

coie 1omineie.

{3) Rosuits should be fairly consisteat. Measure sach spoed

3, o ¥
. N ..
[N x...L!':».'_:S .

toguived Imagery: 120 oot roll of film (mipirwn). o sveclal lmeiony
iu ved, only a konown length of Zilm.

OTE:  Also check for any damage to the £ilm, such se scratched OF
;i:i.c?:v‘:; in the odges.
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14,  SCALE ADJSUSTIENE

Imaces can be covvelated L€ gcale of ome Elim io
P o«
L

2 - e
appronimate scale adjusimont menually and make £inal cm:ram-:ima*
automaticaily. Do this five times with diffevent scale factors ivom

L0 to Rt Dabwoan Cha covewapes.

Co  Imagery Requived:

™

iy Yest pattern ag several diffexent scaloaa

T

{2 Aerial photogravhic coverass of & site at several diflferaent

]
]
@
fn!
)
©
*
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C‘:‘rsI 1%

i5.

: at Lﬁe C.‘;T. e e

‘ P e Ty
{ be vead L‘mrﬂ ohr tha ucraucc@e. Thic w e done for ezch & mnal.
ieasure at least three times. Vallfes sheuld be consistent.

feations Sor the lewses will be obtained fz:"m_

¥ R FIZY,
are comuercial icnses; che condensing icafes were

U‘r.ht-«'-

e
¥
&

P!

H' &
[l 2 [543
P m

25X1A

EN

o,  Imooerwy Zeguired: Resolutilom patiedin
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10. MMAN SNGINSERLNG

3. ethod of Hensuvemeni: Duviag fhe

wdw LSRN 2 R

cats by those operating the Chanpe Dotec

A

o

f',.’

Zollowing human factors conaiderabions:

1y Contwol penel =~ switches, Imobs, locationc, monacr of
labeling.

%% Lnzse of operation, visual comfort, physical comfori, noise,
neat, glave.

L] r

{3) Safety conditions or ha zards.

C. Imagery Required: Any comparavive cover pholtography.
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